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Presented in this report are the results and recommendations that 
have evolved and developed from this study. Initial sections of this 

report describe the field and laboratory phases. These sections are 
followed by a description of the geology, ground water conditions, and 

general site and soil conditions. Subsequent sections of this report 
present results and conclusions. 

FIELD STUDIES 

sampl1 Bor;i.nqs 
Subsurface conditions at the site were explored as follows: 

Ground Completion Completion 
a~n:ing Hg • ~Y~fl~l Ell:la* Cl~tb. tt EliVAtiQD 

1 194.0 48 146.0 
2 195.3 140 55.3 
3 195.2 43 152.2 
4 194.8 53 141.8 
5 196.8 48 148.8 
6 194.1 150 44.1 
7 194.4 46 148.4 

• Elevations are for top of concrete pad surrounding protective 
casing. 

The approximate boring locations are shown on the Plan of 
Borings, Plate 2. The ground surface elevations for the borings were 
determined using benchmark El 200.2 for the top of rail above the 
existing concrete culvert. The stratigraphy and results of field and 
laboratory tests are summarized on the boring logs, Plates 3 through 
11. A key to the terms and symbols used on the log forms is 
presented as Plate 12. 

• 
The sample borings were drilled us inq a truck-mounted rotary 

drilling rig. Soil samples were typically obtained at 2-ft intervals 
through the upper fine-grained soils and at 5-ft intervals below that. 
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cohesive soils were sampled using a 3-inch diameter thin-walled tube 

hydraulically advanced into the soil. Granular soils were sampled 

using a 2-inch diameter split-barrel sampler. The values (N-values) 

presented in the "Blows Per Ft" column on the boring logs represent 

the number of blows of a 140-lb hammer falling 30 inches to drive the 

split-barrel sampler. 

A11 soil samples were removed from the samplers in the field and 

were visually classified by our soil technician. Shear strengths of 

cohesive soils were estimated in the field using a calibrated hand 

penetrometer. The estimated cohesion values are plotted on the log 

forms, in tons per sq ft, as small circles enclosing an "x". The 

samples were then sealed in appropriate containers for transfer to our 

laboratory for further testing. 

Piezometer Installation 

• Borings 1 through 7 were advanced using wet rotary drilling 

procedures. Potable water obtained from the city water supply system 

was used as the drilling fluid. Borings 2A, JA, and 6A were advanced 

using dry auger procedures. The purpose of Borings 2A, 3A, and 6A was 

to evaluate ground water conditions within the upper fine-grained soil 

strata. 

Piezometers were installed in each of the boreholes. The 

piezometer riser pipe and screen consisted of threaded PVC pipe. The 

screen openings were machine-cut 0.010-inch slots. No. 2 blast sand 

was used for the filter pack around the slotted screen. A single, 

approximately 3-ft seal was constructed above the sand fill using 

bentonite pellets. A cement/bentonite grout was placed from the top 

of the bentonite seal to the ground surface. Protective steel casing 

was then set into the grout to enclose the PVC riser. The piezometer 

installation details are shown on Plate 13. 

lield Permeability Testing 

~ Variable-head tests were conducted on selected piezometers using 

Dbth falling-head and rising-head procedures. Estimated permeability 
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~ values were computed using the data obtained ana appropriate formulae 
(Hvorslev, 0. s. corps of Engineers, W.E.S.). The computed field 

_permeability estimates are tabulated in a subsequent section of this 
report. 

LABQBATORY TESTING 

Classification ana Index Testing 
Classification testing consisted of plastic and liquid limit 

tests ana sieve analyses through the No. 200 sieve. The plastic ana 
liquid limit ana moisture content test results are plotted in 
accordance with the scale ana symbols presented in the legend in the 
upper-right portion of each boring log form. The percentage of soil 
passing the No. 200 sieve is noted in the "Minus No. 200" column on 
the log forms. The results of the classification tests are summarized 
on Plates 14 through 16. Selected grain size curves are also shown 
graphically on Plate 17. 

~Permeability Tests 

Laboratory permeability testing was conducted on undisturbed soil 
samples using falling-head test procedures.1 In' the falling-head 
test, de-aired water is allowed to flow under gravity through a 
specimen of known cross-sectional area, and the "head" loss is 
recorded. Computations are then performed for each test to determine 
the coefficient of permeability. The permeability test results are 
noted at appropriate depths on the log forms and are also tabulated on 
Plates 14 through 16. 

SITE GEQIQGY 

The project site is located in the Mississippi Embayment 
Physiographic Region. The surficial deposits at the site are composed 
of geoloqically recant alluvium of Quaternary Age. These deposits 
typically grade trOll silt and clay in the upper portion to sand with 

•

1 Test procedures in accordance with T. w. Lambe, Soil Tasting 
nqineers. Jobn Wiley ' Sgns. 

-----L-------------------

for 
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At the project site, the thickness of the fine-qrained soil cap 
is in the order of 25 to 40 ft. Portions of these upper soils 
apparently consist of outwash from crowley 1 s Ridge, as evidenced by 
the relatively high silt content. These soils likely represent swale
fill and flood-basin deposits. 

The lower portion of the Quaternary unit consists of silty and 
very fine-grained sand to coarse-grained sand with some gravel. The 
alluvium generally becomes more coarse-grained and cleaner with 
increasing depth. These sand units are apparently channel-lag, 
channel-bar, and point-bar deposits. 

On the basis of our sample borings, the base of the Quaternary 
sands is near El so to 60 at the project site. As shown on the 
Structural Contour Map (Plate 18), the base of the alluvial aquifer 
slopes downward to the southwest away from Crowley • s Ridge. The 
contours shown are based on boring data in conjunction with the 

~ available u. s. Geological Survey Well Data. 
The Quaternary alluvium is underlain by the undifferentiated 

Jackson-claiborne Group. This unit crops out on Crowley 1 s Ridge in 
Phillips, cross, st. Francis, and Lee counties. The Jackson Group was 
deposited primarily under marine conditions and typically consists of 
gray, brown, and green silty clay with some lignite. The upper 
portion of the Claiborne Group typically consists of silty clay with 
some interbedding of thin and discontinuous beds ot sand and lignite. 
The Jackson-Claiborne clays act as a 
aquifer. 

confining bed under the alluvial 

The upper clay of the 
sand in Phillips county. 

Claiborne Group is underlain by the Sparta 
Sparta Sand consists mainly ot qray, very 

fine to medium sand with brown and qray sandy clay. Most of the 
formation waa deposited as the beach of an advancing sea. Accordinq 
to available o.s.G.S. mapping, the top of the sparta sand is present 
near El -200 (approx:tmately 400-ft depth) • The thickness of the 

~parta sand is in the order of 300 to 400 ft. The Sparta sand is the 
'llajor deep qround water aquifer in the area. The potentiometric 
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surf ace in the Sparta sand is near El 150, and the direction of flow 

_i s to the southwest. 

WELL SURVEY 

Domestic and industrial water supply in the area is obtained from 

the municipal system. As shown on Plate 19, the West Helena water 

supply is obtained from deep wells extending into the Sparta sand 

aquifer. According to U. S.G.S. information, the Sparta Sand well 

yields approximately 750 gallons per minute. 

Wells within the Quaternary aquifer are present in the vicinity 

of the project site. These wells are used for irrigation and are in 

the order of 100 to 135 ft in depth. Yields range from approximately 

700 to 1000 gallons per minute. The approximate well locations are 

shown on Plate 19. This information was obtained both from the 

.U.S.G.S. files and from a local landowner. 

GENERAL SOIL QQNPITIONS 
The stratigraphy encountered in the sample borings at the project 

site may be generalized as follows: 

• 

Stratum I: Interbedded very stiff to firm ta.n, gray, and 
brown silty clay (CL) and clayey silt (ML) was 
encountered at the ground surface over the project 
site to depths of 27 to 42 ft. The base of the 
upper fine-grained soils is near El 155 to 170. 
Coefficients of permeability in the silty clay 
portion were found to range from 8.5 x 10-8 to 3.0 
x 1o-7 cm;sec. In the clayey silt portions, the 
coefficients of permeability were found to range 
from 2.5 x 10-7 to as high as 4.0 x lo-s cm;sec : 

Stratum II: Medium dense to dense silty fine sand was 
encountered beneath Stratum I to depths of 134 to 
143 ft. As shown on Plate 18, the base of the 
alluvial sand is at El 51 to 61 over the site. 
The upper portions of this stratum vere found to 
be very fine-qrained with a high silt content. 
Below depths of approximately 50 ft, the alluvium 
was found to generally consist of relatively clean 
fine to coarse sand with some qravel. As a 

L------------- - - - - --- -
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Stratum III: 

consequence, the lower portions of the sand are of 
much higher permeability. The permeability of 
this stratum is discussed in a subsequent section 
of this report; and 

The basal stratum was found to consist of very 
stiff dark gray sandy clay with lignite. We 
anticipate that t.he coefficient of ~ermeability of 
this stratum is less than 1.0 x 10- cmjsec. 

To assist in discussion and visualization of subsurface 

stratigraphy, two (2) Generalized Soils Profiles were prepared and are 

shown on Plates 20 and 21. These profiles are considered to be 

representative of overall conditions. In using the profiles, it 

should be understood that the subsurface stratigraphy between borings 

was inferred from conditions encountered in the borings. Variations 

in stratigraphy and soil conditions should be anticipated. 

Additionally, the natural transition between alluvial soil types 

present at the site is generally gradual, and the indicated boundaries 

• cannot be considered as precise. 

RESULTS AND CONCLUSIONS 

Hydraulic conductivity 

The hydraulic conductivity of the alluvial aquifer was estimated 

using both field and laboratory testing procedures. 

the field variable-head ("slug") tests are as follows: 

The results of 

Depth of Estimated 
Piezometer Interval Coefficient of 

No. Tested. ft Type Permeability. em/sec 

1 38 - 48 falling-head 3.6 X lo-s 
2 125 - 135 falling-head 2.4 X 10-2 
3 33 - 43 falling-head 2.1 X 10-4 
4 42 - 52 falling-head 2.8 X lo-s 
5 38 - 48 falling-head 5.1 X lo-s 
6 138 - 148 falling-head 2.5 X 10-2 

• 7 35 - 45 falling-head 7.1 X 10-4 
rising-head 4.6 X 10-4 

L...--------------
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As shown , the hydraulic conductivity of the deeper sands is in 

the order of 2. 5 x 10-2 cm;sec. The hydraulic conductivity of the 

upper more fine-qrained silty sands, however, is in the order of 3.0 x 

10-s to 5.0 x 10-4 cmjsec. 

On the basis of grain size curves and the Hazen Formula, the 

permeability of the deeper sand units is in the order of 1.0 x 10-2 to 

4.0 x 10-2 cm;sec. The hydraulic conductivity of the aquifer was also 

computed using a well formula for the yield and depth of the nearby 

irrigation well. On that basis , we computed a hydraulic conductivity 

of 3.0 x 10-2 cmjsec. 

In summary, it appears that the hydraulic conductivity of the 

cleaner sand is approximately 3. o x 10-2 cmjsec. Published data, 

however, indicates higher hydraulic conductivities in other portions 

of Phillips County. The lower hydraulic conductivity obtained at the 

site is apparently related to the silty and relatively fine-grained 

character of the sand. 

• The hydraulic conductivities of the upper silty clay and clayey 

silt soils were found to be quite variable. The cleaner and 

predominantly silt soils possess much higher conductivities than the 

silty clay soils. Hydraulic conductivities as high as 4.0 x lo-5 

cm; sec were obtained for Boring 6. 

fl i · P?rJ.H 
Ground Water Movement wh Ac.<.._ -4,~ vv~ 1.~ s a...!fyi ,_t f ,.¥>- - • '"" ,... 

The ground water ievels obtained on June 22, 1988 are as 
follows: ~~~(. .J.t.lL ..,., fl..L. rn.. ~~ .!~ ~"o - ot/,e.-J .v -/_. J 

Ground Jo.. .P.~ fiJJA dM ~~~ . 
surface d q water 

• 

Piezometer 
No. 

1 
2 
2A 
3 
3A 
4 
5 
6 
6A 
7 

Elevation pepth. ft 

194.0 27.9 v 
195.3 28.9 
195.4 Dry 
195.2 28.9 
195.2 Dry 
194.8 28.8 
196.8 30. 2 ot" 
194.1 28.3 
194 . 0 11.7 
194.4 28.2 

J7.o 

~q 

~'1 

~(,o 

~~~ 

Water 
Elevation 

166.1 / 
166.4 

166.3 

166.0 
166.6 ..... 
165.8 
182.3 
166.2 

11oS . ~ 

, :.(..: 
I 1..1. S 

IID9 ./ 

• ~.: ,<J 
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The potentiometric surface contours for June 22, 1988 are shown 

on Plate 22. The potentiometric surface slopes from El 166.6 in the 

eastern portion of the plant site to near El 165.8 near the southwest 

corner. In other words, the ground water surface is sloping generally 

to the southwest. 

The data obtained in this study correlates relatively well with 

the Potentiometric surface Map by the u. s. Geological Survey for fall 

of 1985. The regional direction of ground water flow was generally to 

the southwest towards a depression around and near the city of DeWitt. 

As discussed previously, our analyses would indicate that the 

hydraulic conductivity of the deeper Quaternary sands is in the order 

of 3.0 x lo-2 em/sec. Based on recorded water levels, we computed an 

average hydraulic gradient across the site of o. 0006. Using the 

aforementioned hydraulic conductivity and an average saturated 

thickness of 27 meters (90ft), we computed a transmissivity of 700m2 

per day (7650 ft2 per day). The velocity of flow through the sand 

aquifer is computed to be on the order of 0.02 meters per day (0.05 ft 

per day). 

Published data indicates that the transmissivity of the alluvial 

aquifer in Phillips County is generally in the order of 34,000 to 

35,000 ft2 per day. At the site, however, the transmissivity is 

apparently reduced by the lower hydraulic conductivity of the fine 

sand and silty fine sand soils. Also, the transmissivity of the upper 

very silty fine sand soils was neglected in our computations. Due to 

the high silt content of this upper zone, the contribution to the 

overall transmissivity is relatively minor. 

The recommended monitoring well locations are shown on Plate 22. 

These well locations are based on the recorded potentiometric surface 

of June, 1988 and the plant facility locations. These monitoring 

wells should be constructed to monitor the sand of the alluvial 

aquifer. Also, one (1) shallow well should be installed to monitor 

ground water quality within the "perched" ground zone observed in 

• Piezometer 6A. 
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LOG OF BORING NO. 2 
Cedar Chemical Company 

West Hel ena , Ar kansas 

TY~[: Wash L OCATION : See Plate 1 

t 1- COHESION, TON/ SQ F'T 
1- . .... -. # ... ~ • c O.l 0 . 4 o.• 0 .1 1.0 1.2 1.4 8 

0 
., 

"" >- ... :z: • ~ 

DESCRIPTION OF MATERIAL Q. C:;, 
N 1- 2 

.. 
0\J .. a en ..... P L ASTIC WATEP LIQUID 

~ 
... )o 4 • ...... L I WIT CONT ENT. ,-. LIWIT • z-' Q • 0 +--------- ---·------- --+ I ~ :I suRr:. [L: 195.3 • 10 20 30 40 so •o TO 

~v 
St iff to very stiff tan 

r--- clayey silt 
~D 

r--- ~v 
5 v ..., 

~~ 
St iff bro\oiTl and tan s ilty 95 ... 

~~~-) ~~~+ 
98 

~ clay k .. 3.0 
~v • 10 

I I ~ ~ 

Firm brown clayey s il t •I I I 
100 ~ 

1-- v 
15 

~ 'ill I j 

Firm to sof t gray and brown • • ~~ silty clay to very silty • ~~ clay w/ferrous stains and • 20 
rootlets • l/~ • 

Gray below 24 f t f~ • 1-- • 25 ~ 
~.Y 'CIJ 

r---~.~ . . 
Dense tan and gray sil ty fin~ 

I 
c~ 

. . . . . 
37 . , [ .. sand w/gray sandy silt sea~ 30. a t 29 t o 30 f t 

I 
. . . . 

1--1' .. 
1--· • 

51 
.. . . 

35 . . . . 
..-- . - . . 
~ 

. . 
'I- • . 48 • 7 40 .. 

1--, "' . . . . - · :· .. . 50 45 . . 
t-- . 
t-- .. -fine to medium sand below . 

48 f t . 
~ 

' ... 
78 15" 

~eo · . . 
r--- . .. . · . . . .. :r· . 75 13" 

COli~ DIPTM: 140 f t DffiTM TO WAT!R 
DATE: 6/8/88 IN IORINI: 27 f t DATE: 6/8/ 88 

~ca..... • ....,...-._ 
eo. • .-.... e. ..... Dt A~ • 
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LOG OF BORING NO.2 (CONT.) 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION : See Plate 1 

t: ~ 
COHESION, TON/SQ FT 

"' " z 

... 
: ... 
L 

..I 
0 • a 

.. c Ill w ... 
DESCRIPTION OF MATERIAL IL. L 

2 

J.,_ 
,..~ 

a: :;) 
o ... 

,._ 
0 .1 o.• 0.1 o.a 1.0 ' z ••• 

# 

~--~--~~--~--~--------~ ~ 

• % 
u 

w 
Q 

> • 

"'1-- . :: : ... 
c •• 
~ ~.~~·.: 

L r- ·· 
~60 : · . 
t---- . .. 
~ .. . 
r-. 
~ 

70 . :: 
r- ~: · 
L----.r, •• 

r-.:. 
80 
r-· 

L.......____r • • 

90 . . 
~· · 

~· ... 
~.'·· 
~. 

100 : . r-. 
r-·:=· ,, ... 
t---IH 

II 0 :; ·. 
~. 

r- .. : · 
~· .. ·. 
~-·· · 
120 :-. 
~ 

11----1 .• 
.. 

................ . . 
130 .. . 

c .. 
SUft,, [L: 

In ' PLASTIC WATER L IQUID • ~- LI WIT CONTENT, -t. LIMIT 0 z'"' ...1 ;) +-------------·--------+ 195 . 3 • 10 zo so 40 so 10 TO 

i 
I 

48 

50 

~~~···:~~~~----~~~~------~--~~--~--+-~,~--r--+-~---r--t--;56 Very st iff dark gray sandy 4U 
~ · clay and silty clay 41 -+-- ~ ~-~ -~ 
I~= . /1 ~~~--~--_.~~~~~~--t---~-1---; ~- 1\ -w ight gray sand pockets j 
~ 

~ 

~ 

~ 

COIIItUTIO. OU'TM: 140 f t: 
DATI: 6/8/88 

Q,....., Gamer. HoMya, - · Conautttno Eftatl .... 

Dt'TH TO WATOt 
Ul IOfttNt: 27 f t: DAT'[: 6/8/88 
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TYfll[: Wash 

LOG OF BORING NO. 3 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION: See Plate 1 

t ... COH£SION; TON/SQ " ... ... ..J 
0 

% • ... a L 
~ .. • Q 

" .. 
..J .. DESCRIPTION OF MATERIAL 
2 
c 
• 
~ SUR,.. [L: 195.2 

Fill: Crushed stone and silt 
clay 

Stiif brown silty clay with 
ferrous stains and clayey 
silt pockets and seams 
(odor) 

Firm gray and brown very 
'- -~~ sil~ clay w/ferrous stains 
- ll <(odor)) 

c 

"" L ., 
• 0 
..J • 

-· Medium dense to dense gray 28 
silty fine sand (wet) . __ ...... 

32 

38 

·~ > ... 
II::~ 
Qu 

..... .... 
i'"" 
:;) 

-...., 
0.1 0 .4 0.1 0.1 1.0 1.1 1.4 

PLASTIC WATEIIt LIQUID 
LIMIT CONTENT. "• LIMIT 
+------------·-------+ 

10 10 so 40 10 10 TO 

WI 

• -'"" 
8 

10-f k • 8 . 5 X C1!11 sec 
~ ----t " 8 

• • 
-

~ .ifx 10-6 k C11l/ sec • 
• 
• • 

-~ -
• • 

• 

• 

• 

COII"-E'no• OUTM: 43 ft 
DATE: 6/20/88 

DEPTH TO wantt 
1• IORtNe: 29 ft DATE: 6/20/88 

.,. 
8 
N 

~ 
I 

100 

99 

18 

- ------ -



LOG OF BORING NO. 5 
Cedar Chemical Company 
West Helena, Arkansas 

• TYft[: Wash LOCATION : See Plate 1 

t: ._ COHESION, TON/SQ FT ._ 

·~ 
,.., # ~ ~ .. c 

O.l 0 .4 0 .1 0 .1 1.0 l. l 1.4 8 0 
.., 

"" >- ... 
% • ..I 

DESCRIPTION OF MATERIAL CL. a::~ 
N 

.. ou 
._ a 2 en ..... PLASTIC WATEFI LIQUIO 

~ 
.. )... c • ._. 

L I MIT CO NTENT.,-. LI MIT 
... • • 0 z..J 

I 
Q 

~ :1 +------------·---------+ SUit,. [L: 196.8 • 10 lO 30 •o so 10 70 

~~~ 
Very stiff gray and tan very 

r-- silty clay to clayey silt 
c~ 

~ .1~ • ~a ~ 5 II 
~ - ll. Qlxlr -o rrnl c: ~,.. 

.I Stiff tan silty clay 96 .... ~ I I 100 
Stiff tan clayey silt • "' 10 

r- ll ~ I 
Firm brown and tan silty clay e ,. I - ).1 

(Moist) to clayey silt 
~ 15 1111 .... r-- • r-

1111 e 1----

• - ~ a 
20 

Firm gray and brown silty cla' a ~ ~ 

~~~~ 1---- w/ferrous stains 
~~~ at 1---- -25 
~~~ ~ --

II e 
[,; Firm gray and tan clayey silt I I e • I -

30 I; -w/ some fine sand 

ej I. I 
~ II 
~ II 

....._, .. Dense tan silty fine sand 
35 

. . 
32 . . . 

~ . . . . . , .. . 
~· 45 • 40 •, . . 
1---- . .. 
~ 

. . .. 
~ . , 
~ . ~ 40 45 . . . . 
!---- . • 
1--.--

J, 

~ 

~so 

• ~ r---
~ 

~ " 
COII~II OUTM: 48 ft OE'TH TO WA~ft 

6/'U./88 DATE: 6/17/88 IN IO"INI: 3 .2 ft DATE: 

Dl A~ o 



LOG OF BORING NO. 6 
Cedar Chemical Company 

West Helena. Arkansas 

• TY~[: Wash LOCATION: See Plate 1 

t COHESION, TON/SQ rT ..... 
# 

.... 
·~ -... _, • c 

O. l 0.4 0.1 0 .1 1.0 1.l 1. 4 g 0 ... w > ... % • .A 
DESCRIPTION OF MATERIAL A. a::~ 

N ... • .. ou 
PLASTIC WATER I. I QUID 

L 2 ., ....... 

~ w > 4 • ..... L I MIT CONTENT, "!. I.IMIT • " 0 z-' 
I 

Q _, 
:I +------------·--------+ SUittr. [L: 194 . 1 • 10 lO 30 40 so 10 TO 

Stiff to soft brown silty cla ~ 

...~~ 
w I clavey silt pockets 

ti - ~ Stiff to firm tan clayey silt 
~ "' w/ferrous nodules 5 v I -..:r 

~1,1 Stiff gray and brown silty • e 
i - ~ 1,1 clay w/ferrous stain"' '"",{ 
I clayey silt pockets {<odo~) • 4t ~ 10 

-...../ 3 I 
1/ Firm gray and tan clayey silt I r-- (odor above 17 ft) 3 • I / 

~ ~ 

15 l/ .., 
I ~ 

~ • - ll r--

• "'/ • 20 
3 o-s - ~ll k = 4. c X Ct:J./l ec ~ 

• lUO './ 95 • ~ - Nc n-p ast c 25 
~ll 

_. 
-ti • 100 r--

.--- 1/ -gray w/some silty clay seams • ~ v below 28 ft • V' • 30 V' 
~ I 

"' t-- v 
1.1 

• • .,_..__ 1.1 
35 "' QJ 
~ "' 
t-- 1.1 

v 

40 ~ 
II • • .. 

Dense gray silty fine sand t--. . . 
~~-· -less silty and coarser with . 

increasing depth 36 45 .. . . . 
l---1• ~. 

1--- ... 
·~o 40 • ~eo 

. . 

• ~. . 
. . . . . 46 . ~ 
COII~O .. OEPTM: 150 ft O!lt'TN TO WATtlt 
OAT!: 6/13/88 IN IORINI: 26 ft OAT[: 6/13/88 

Ckublle. Gamer a ....,.._ lac... 
ColleUitll.!l ...... 

L_ _____ ___ _ _ _ - --
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TYft[: Wash 

... .. .J • 0 
.., 

L 0 G 0 F B 0 R I N G N 0. 6 ( CON T. ) 
Cedar Ch~ical Company 

West Helena, Arkansas 

LOCATION : See Plate 1 

t:: ... COHESION, TON/SQ F'T 

c • ... -
0 .1 0 .4 0.1 o:t 1.0 1.1 .... >• 

# 
1.4 g 

~--~----~--_.--~--~--~--1 ~ 
% • _, 

DESCRIPTION OF MATERIAL A. It:~ &. 
Q\,1 ... a 2 1ft .. &. >-" "' • z 

Q c 
% 
u .. . .. - .··. 
; : _; . 
u • 

i.. 60 ... {: 
-·.· 
1--- • ·• 
1--- ••. 
r-
70 •. 
~ .. :. 
1--- . r-- · .. 
r- .· · 
80 ... 

r--- . 
t--' .. 
loo....-. • • 
I - • •• 
t---- • 
90 . · . . 
~ .·. 
t-- . : . 
t---- I•. • 
t-- .. 
100 ..• 
1--- ..• 

c 
• 

su'"· tL: 194. 1 

-fine to medium sand below 
57 ft 

-tan and gray w/ some gravel 
below 76 ft 

...... PLASTIC WATER LIQUID • .... LI MIT CO~TENT,% LIMIT z.J 0 +-------------·-------+ .J :;) • 10 10 so 40 so 10 TO 

51 •-
56 

83/ 0" ~--~. --~~---~,---~---~---~---~__, 

78/ 2" 

51 

60 

57 

50/ II 

56 

78 15" 

I. 
I 
i 
I 

•' I 

~ 
I 

3 

r-- I'. 
1----4'1' ~ 
.,..__..., ·~. -mostly fine sand 108 to 112 

110 . r-- . 
.........__ •• ' t! ,--- • I'" 
r-- . .. 
•""'-' ' . : I-.,· - ··. 
t-- .: ~ .. 
t-- .•. 
130. : . 

1----. • 
1---- • . . 
1--- .. 

140 ·.,. 
~· .. 

ft 

Very stiff dark gray sandy 
c~y v/lignite layers 

COII.-ut10II DE"": 150 ft 
DATE: 6/13/38 

can... ca.... • ......,.., lac. 
~~ ....... 

50 7" • 
50 6" 

~0 

77 16" 

72 14" • 

80 I 11 II 1-----l~-+---+-+-+--t---1-"""1 

I...., 

70. 16" 

D!PTM TO WATtft 
Ill IDftiNI: 26 ft OATE: _61_13/88 

PLATE to 
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LOG OF BORING NO. 7 
Cedar Chemical Company 

West Helena, Arkansas 

TY,[! Wash L.OCATION: See Plate 1 

t COHESION, TON/SQ FT .... 
-""' ,. ~ 

c ..... -
8 

... ~ 
.. 

O.l 0 .4 0 .1 0.1 1.0 l. l L4 0 .. 
"' 

,.... 
N 

% • .J 
DESCRIPTION OF MATERIAL ~ 1::~ ~ a L 

Qu 
PLASTIC WATER L IQUID 

~ 
2 lit ..... L ). 4 • ..... Ll llot iT CO NTENT, "1'• L IMIT 

., • .. 
0 z-' +-------------·-------+ I 

Q 
...J :l 

su~'· EL: 194. 4 • 10 zo so 40 50 tO 10 

Very stiff to stiff brown and • I 
~ ~ tan silty clay w/ferrous 

~~ 
~ 

~ stains and clayey silt pocke s v and seams 5 I ""' ' Brown and 2rav below 4 ft 

-
fj ~- v Stiff brown and tan clayey 

I"-- silt w/ferrous stains 
V' _._ 10 v 

I lti I I -

k I+•J1-x 
1-- v Stiff tan very silty clay 

10- em, sec 99 ~~ -w/clayey silt seams 92 ~ 

15 
~~ 8 

I 
1--

I 8 
Soft to firm gray and tan to • • ~~ 20 very silty clay to clayey • -~~ silt w/ferrous stains 

10-k - 6. 4 X em, sec 
~ ~~~~ 90 + ... 97 
25 ~ _1ll 

.. 
;· .• .-1ea~um dense light gray f ine 

8 r- · 
sandv silt w/ferrous stains .. ,_ Stiff dark gray sandy clay • • 30 .· · .• \ w/shells j r- ·· 

•. Dense tan and gray silty fine 
~· .. sand (wet) .. -gray below 30 ft 35 : .. 

32 • r-
:,. . ()( 

~·~. 

40 : "' ~ ·~ 38 r-:· ' . 
~·=· 
~"" r- • 
45 ·I• . 43 • • -
~ 

1---

1-
~ 

t--
t--
t--

ca•~o• Ot:fi'TM: 46 ft D"TH TO W&T[R 
DATE: 6/16/08 

DATI:: 6/16/88 1111 IORINI! 26 ft 

Glubbe, a.m. a HoUyn, • 
C4naulttno EMf,..,. PLATE 11 
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SYMBOLS AND TERMS USED ON BORING LOGS 
I OIL TY .. tS IAM,.LEft TY,.tl 

•••o•• ... l<r••ol CO\ U•• t , ....... . .. aa••~o.ll COio.UIIItt 

D [] ~ ~ ~ ~ 
.. 

~ ~ 
&r a v e l Saf\4 S elt C i a 'I Sf\o l tt~t ..... , .... So Itt .,.0 

Pr•CSOI9\of\&f\t '"'"' 11\0WI\ f\ .... \j Twbe Spoof\ .... ,OVO'r'J 

TERMS OESCAII ING CONSISTENCY OR CONDITION 

CO&IItS[ Glll& lfii[D SOILS (lt\o1or ._ .. , 10" ,..,.,,..o o f\ No 200 • ••••l lf\CiwCS.a ( I) c taa" t r a.,.lt &f\O 
•• " "'· aP\G 12 ) • •ttv o r c tav•ll , ... , ... aPIO M PIGI Cof\G •I•OP\ •• ratiO accof"'•f\9 to ... ,.,, •• 01'" ''"· aa 
Getl .. lft•,..•o b\1 a.a.o .. atorv ""' 

l oo•• 

.. IO •u lt\ GI PIII 
01 ..... 

lll[LATIV[ O[HS IT'r 

0 lQ 40't. 

40 to 70 't. 
70 to IOO't. 

' ' ""( Gllt&IN[O SOILS ( "'a 1o~ oo•toor. oan·~ Ne 2 00 •••v• ) '"tluo•• t o) '"0"'91 1'\•C & f\C O,..QaP\oc 
• · •n • " c ctava . 12 l o••w•uv aa'\oy. o r . ..... clava • "'c , , , c~ave~r ' '"' Ce~a-.te"\Cy •• r-wtec accorc ·"~ 
t e t"'ea••'\Q ..... ,..;, .... . , lf\4 oc.a~eo o., perw~·oon•~e• ... aC •O\QI o• Dtw Uf'\CO"' '"•o co,...o••••·; ·. ••• •• 

Ca t ca,..1oua 

UNCONF' oN[C 
O[SCIIIIPTIV[ T[llla,~ COMPR(SSIV[ STR(NGllot 

TO .. /SQ rl 

V••t ac-ft , ... tl\a" 0.2~ 

So' t 0 .2!: to 0. !1~· 

,.,,.,.,... 0 .!10 te I o: 
St oH 1.00 to 2 o:: 
'lfl•t at oH 2..00 to 4 o:. 
.... a 4 .00 a.-.c 1\•91'1•· 

,..... .. •"-••· •••· • •• : • ... •• • • • ·•"'•• • ' .......... e• , .._,., . .. , .._, a c 
.. . , ., ... .... , . .. . . ........... .. "' " • • ,. C' ... . , . ........ . 

TEAMS CHARACT ER IZING SOIL STRUCTURE 

- CO P\ta •n•f\Q '"~'""•G• c~aca.a • ..._Q\Oen.tl" f ,IIIC • ·t ~. fo n.1 aaf\C o~ 1 •11 ~ 
\U\6&11'1 1't\O .. e or le11 vertoca l. 

- COI'\poa•o of alta"'ate tav1,.. of cioffarel'\t ao ol tljOII . 

- f\aw•f\t • ••• ra"t• tf\ eraof\ ••••• &f\d alo6bataf\t oal &1'1'\0Uf\tl of a ll 

of\tent\OCS•ate ,.&n•ct• ••••• . 

~oodv eraa.cs - P ... OOift•"•""" of of\e eraon. •••• , or f\av•f\0 a ra"te of ••••• • •'" lOft\ I 

tftterft\aa•ata •••• "'''''f\e. 

,_, - '" ,_.. ....,.. ._..._.....,. -~~ ace_,.. te--•- ••...,.. .. ,, -'"•--• eu••• • -• tat 
11et6tCI Mil C\II .. Cat ... .,_,.., M .._.,,_,. t.ca-1 --·-- .. I • lit, ........... laeeft-t ...._,.._ ... 

DIAT~ 1" 



PIEZOMETER GROUND SCREENED INTERVAL '' L TER SAND 

NO . SURFACE 

• ELEVATION 
DEPTH, FT. ELEVATION DEPTH, FT. ELEVATION 

1 194.0 38 - 48 156 - 146 29 - 48 165 - 146 

2 195.3 125 - 135 70 - 60 20 - 140 · 167 - 55 

'2A 195. 4 11 - 16 184 - 179 9 - 16 186 - 179 

3 195 .2 33 - 43 162 - 152 24 - 43 171 - 152 

3A 195 . 2 13 - 18 182 - 177 11 - 18 184 - 177 

4 194 . 8 <+2 - 52 153 - 143 32 - 53 163 - 14-2 

5 196 . 8 38 - 48 167 - 149 30 - 48 159 - 149 

6 194. 1 138 - 148 56 - 46 40 - 150 154 - 44 

6A 194 . 0 19 - 24 175 - 170 17 - 24 177 - 170 

7 194 . 4 35 - 45 159 - 149 27 - 46 167 - 148 

• A _ Procect:ive -- Cover 

\ '\ // \\'(0 \ V/)\""<.// .. .. 
lt/,'-'771,~/,~~/ . . . . . 

~ : ~ -. . . . . • •• .. Cemenc/ Bentonite Grout 
~ .. 0~ It---o· .. 

2- inch diame t er 
. .. . . • • 

PVC Riser ... ~ . . . . 
o. (J' 

• • 
. . . •• . ~ 

~ In Bentonite Seal (3 f t !) 

~ -~ . . .. .: .· . . .. . . . .. . . 
1-•• 

1:: 
.. 

No. 2 Blast --t ~·. -. ~ . : 
Sand . ~ ·~ Slotted Screen .. . . -:·. (0.010" slots ) ... ~ . . . . 

• ~ . . . . .. 

• PIEZOMETER INSTALLATION DETAILS 

PLATE ll 



• · - • 
SUMMARY OF CLASSIFICATION TESTS 

~t•o•woT• "i;sll[ ~b,m1,a1 "gmuaox IITI• West llelena 1 Arkansas 

SAMPLED LOCATION WATt• MECHANICAL ANALYSIS 

~~·····"·' '"· GO .. TifltT ~r,.cr"T '"''" ... OLAet 

FROM DEPTH, FT. PI.CifltT I'IGATI 
C "&TUlliA L) L. L. P. L . P. I . I I"· "" '"· Ill '"· .. 0 . 4 .. 0 . 10 •o. 40 tiO. IOO ,., ... ••••n 

8- 1 29.6 10- 7 37 24 13 - - - - 100 l. 3 X CL 
13 - 13.5 - -

34.5 45 25 20 - - - - 100 99 93 J . 9 X J0-7 CL 

23 - 23.5 
r 

8-2 27.1 38 24 14 - - - - - 100 98 ) . 0 X 10-7 CL 

7 - 7.5 

30.4 - - - - - - 100 HL 

13 - 13.5 
I 

22 .9 - - - - 100 99 7 SP 

39 - 40 

21.1 - - - 100 99 97 56 CL 

134 - 135 

24 .3 40 16 24 Ct. 

n~ - t4o 

8-3 25.6 39 24 15 - - - - - - 100 8 .5 X 1 o-8 CL 

9 - 9.5 

28.6 32 26 6 - - - - - 100 99 1. 9 X 10-6 Hl. 

17 - 17.5 
~ 



• • • 
SUMMARY OF CLASSIFICATION TESTS 

PI0410T• Cedar Chemical Com~an;x I tTl• West Helena 1 Arka[!sas 

SAMPLED LOCATION WATIII MECHANICAL ANALYSIS PI" •IAIILIT"f, .... , ... , "'"c'"' , .. , .. 
"v OL811 

FROM DEPTH, FT. ftl" CI .. T .,, .. ., 
( .. AT\JNAL) L . L . P. L . P. I . ..... 1/4 ••. ., .... •o. 4 .0. 10 • 0 . 40 •o.too .. , ... ...... 

B-3 25 . 3 - - - - 100 99 18 
40.5- 41. 5 

SM 

B-4 22. 9 33 26 7 - - - 100 97 92 90 2.5 X I0-7 
HL 

9 - 9 . 5 
.. 

27 .8 28 26 2 - - - - - - 100 1. 6xl0-6 
ML 

27 - 27 5 

8-5 24. 0 36 26 10 - - - - 100 - 6 - - 4 . 9 X )0 ML . 
7 - 1.5 

29 . 1 30 28 2 HL 
10.5- 11 

ts-6 28 . 1 Non p l as t i I 00 4 . 0 X 10-S HL - - - - - -
23 - 23.5 

30 . 5 29 28 1 - - - - - - 100 ML 

2 'i- 7«\ . «i 

19 .4 - - - - 100 77 3 sr 
59 - 60 

23.0 - 100 93 9J 9 1 61 9 SP 
119 - 120 --



· ' • · - • 
SUMMARY OF CLASSIFICATION TESTS 

••o .. IC T • C~dar Chemi ca l Cumoan'' . I Tt · \./"!st Hel ena, A r lc-'\n!'t.::ts - -
SANPLEO L OtATlON W&Tr• two. E(.r\l...f'. t t.I...L L.f'-t.L't'~ l ~ • a • •a•• tLit ' • 

PI .. Cf"T ""'" "• Ol. aat OOfiiTifiiT 
"CAT I FROM DEPTH, FT. ''" c~"T P. I. .. 0 . 40 •o.too 0•/11. .... , C"ATlMALJ L. L. P. L. I IN . ., .. '"· '" '"· 110 . .. NO. IO 

B-6 101.6 - - 100 84 5) 16 2 ( 1Jgn1 e ) 
143 .5 - 14 ~ 

B- 7 28.6 ) 4 24 10 - - - - - 100 99 1 •) X IQ- 7 CL-
MI. 

13 - 13.5 
... 

)) • I 32 26 6 - - - - 100 98 97 6 . 4 X 10 -7 
HL 

24.5 - 25·. ~ 

. 
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~ 
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GRAVEL 
c ..... I ,, .. 

SAMPLE 

A 
8 
c 
D 

GRAIN SIZE CURVES 
U. l . ITA.IMe lt•v• ......... 

~ • _I_ 10 o4 II lC JC: 4 t. ~c •o •OO 140 100 
~ 

~-
0 

~ ~ , e \\ 
~(OJ 1'1 l\ ' I~ I \ -

; ' 
ll ~ 

' .... v 
1 Lm: 

r 

tO ... 
% 
e 

10 ... • •• )-

• 
40 

II: 
w 

10 en 
II: 
~ 

1 •• 0 
u 

\ 1 
1 \ 
l 
\. It • 
'~ 

• ............ 

'0 ..... 
z 
w 

•• 0 
II: .., 

10 A. 

II 

• I 01 0 t 0 01 0 .01 0001 00 

GRAIN SIZE IN MILLIMETERS 

SAND 
SILT OR CLAY , ... ,, I •••••• I , .. 

BORING DEPTH1 FT n 10 l e m • ESTUtATEn PERHEAB II. JTY 
1 

em/s ec 
2 39 - 40 o. 011 1. 2 X 10- 2 
3 40 . 5 - 41.5 0. 003.!: 9 X 10-4 
6 59 - 60 0.019 3.6 X 10-2 
6 119 - 120 0.011 1.2 X I0-2 

*BAsect on Hazen Formu la 
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STRUCTURAL CONTOUR MAP 
BASE OF ALLUVIAL AQUIFER 

PLATE 18 
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WELL SURVEY 
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~~~ 

STI '" T&• , lltAY, 
a MOW• SILT Y CLAY 
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-
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• 

• : •• 10·?· 
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GENERALIZED SOl LS PROFILE 
CEDAR CH'EMICAL COMPANY 
WEST HELENA 

' ARKANSAS 
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•OTI : ST8AYIIaA~MJ IMO .. OM PlO~ILI 
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SEC. 8-B 

GENERALIZED SOl LS PROFILE 
CEDAR CHEMICAL 
WEST HELENA t 

COMPANY 

ARKANSAS 

PLATE 2 1 
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Grubbs, Garner 
• Hoskyn, Inc., 
Conaattan~Er.Peen 

c..ur~ ... • ~....._-_..l 1u\OUC~ 

'-· T fTI .-1 ~ c 

? · ~f),(.te • 1"-ALJc.. ~·,..,~ 

10501 Stagecoach Road P.O. Box 5239 Uttle Rock. AR 72215 501·455-2536 Fax: (501) 455-4137 

Apr il 5, 1989 

Cedar Chemi cal Company 
P. o. Box 2749 
West Helena, Arkansas 72390 

Attention: Mr. Joe Porter 

Dear Mr. Porter: 

MONITORING WELL INSTALLATION 
CEDAR CHEMICAL PLANT 

WEST HELENA, ARKANSAS 

As requested, we have reviewed piezometric data you have been 
collecting during the past several months and have prepared a series 
of plates showing the potentiometric surface. These plates are 
transmitted herewith as Appendix A. We have also reviewed and 
modified our cost estimate to reflect items listed in your letter 
dated November 21, 1988. 

Listed below are the proposed well depths to conform to 
recommendations presented in our letter dated September 26, 1988 with 
modifications that were requested by Mr. Mark Simpson (ADPC&E) and 
listed in your letter of November 21, 1988: 

Well 
No. 

MW-1 
MW-2 
MW-3 
MW-4 
MW-4A 
MW-48 
MW-4C 
MW-5 

Ground 
Elev. 

194.0 
195.3 
195.2 
194.8 

196 . 8 

Max. Depth 
To Water, 

Ft. 

29.0 
30.4 
30.3 
29 . 8 

31.6 

Min. Depth 
To Water, 

Ft. 

18.0 
19.0 
19.0 
18.5 

20.8 

Well 
Depth , 

Ft. 

40 
40 
40 
80 
50 
30 
10 
42 

Screen 
Length, 

Ft. 

10 
10 
10 
10 
10 
10 

5 
10 

Pipe 
Length, 

Ft. 

32 
32 
32 
72 
42 
22 

7 
34 

Proposed well locations are shown on Plate 1, attached. These 
locations are the same as shown in our letter dated September 2 6 , 
1988. In view of the more recent piezometric information, it may be 
appropriate to move MW-2 north to about the location of B-1. 
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GRUBBS, GARNER & HOSKYN, INC. 
Cedar Chemical Corp.-Monitoring Wells April s, 1989 

Paqe 2 

Our cost estimate has been reviewed and revised to reflect the 
additional wells at the down-gradient location (MW-4). This revised 
cost estimate is presented in Appendix B. 

If you have any questions about the information presented in or with this letter, please call. 

JPH/dqf 

Copies Submitted: 

Sincerely, 

GRUBBS, GARNER & HOSKYN, INC. 

Cedar Chemical Company 
Attn: Mr. Joe Porter 

P.E. 

(3) 
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MONITORING WELL CONSTRUCTION INFORMATION 

Cedar Chemical Company possesses no documentation concerning the monitoring well design 
of the onsite wells . 
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